The appropriate length of time to withhold solid food and clear fluids in children before surgery is unknown. Children fast for variable periods of time, often according to local custom rather than on scientific principles. The purpose of this fast is to minimize the volume of gastric contents,~ Children are notorious for breaking their fast prior to surgery. This can create havoc in a busy operating room schedule because of delays and may lead to conflicts between patient, family, surgeon and anaesthetist.
small drink of clear fluid (water) two to three hours preoperatively decreases gastric volume.4 This investigation examined the effects of a small drink (3 ml' kg-t of clear fluid (apple juice) 2.5 hours prior to anaesthesia on gastric contents, thirst, and hunger.
Methods
The study was approved by the Hospital Ethics Committee and informed written parental consent was obtained. Eighty children ages five to ten years, ASA physical status l or 2, scheduled for elective surgery were randomly assigned to one of two groups. Patients were excluded from the study if (1) there was a history of gastrointestinal disease or (2) the patient was on medication known to affect gastric contents. All children were ordered to fast from midnight. Group 1 (n = 40) continued to fast but in Group 2 the children drank 3 ml' kg-l of clear apple juice (pH approximately 4.5) 2.5 hours preoperatively. Immediately prior to anaesthesia both child and parent answered a questionnaire on hunger and thirst, using a linear analogue scale from 1 to 10. The child graded its degree of thirst from "not thirsty" to "REALLY thirsty" and the parent assessed it from "no thirst at all" to "asking for a drink constantly." Similar grading was used for hunger. Three children, all age five years, were unable to answer the questionnaire.
The patients were not premedicated and all had a routine anaesthetic induction (inhalation of halothane and nitrous oxide or intravenously with sodium pentothal). Tracheal intubation was performed only when indicated. After induction of anaesthesia a 16 Fr. Salem gastric tube was passed either orally or nasally into the stomach by the same investigator who was unaware of the group to which the patient belonged. The position of the gastric tube within the stomach was confirmed by auscultation. Stomach contents were repeatedly aspirated with the gastric tube in several positions and the patient tilted to the right, left, head down and head up positions. The volume of gastric contents was measured by syringe and the pH by using pH paper (Merck pH 0-14 and pH 0-2.5). Comparisons between Groups were made using an unpaired Student's t test for parametric data (e.g., weight, age) while Mann-Whitney-U tests were performed for non-parametric data (e.g., sex, gastric pH, and gastric volume). The difference between the Groups' risk factors for pulmonary acid-aspiration syndrome was assessed by Chi-square analysis or Fisher's exact test. The potential relationship between either pH or gastric volume and sex, age, weight and length of fast was evaluated by linear regression analysis. All values are listed as mean --zstandard deviation and were considered statistically significant if p < 0.05.
Results
There were no significant differences between the Groups' sex, age, duration of fast (ignoring treatment with apple juice) or ASA physical status (Table I) . Patients who received apple juice had a decreased gastric volume, may have had a reduced risk of severe pulmonary acidaspiration syndrome if regurgitation and aspiration were to occur, were not as hungry as controls (as assessed by child and parent) and were not as thirsty as controls (as assessed by the parent) ( Tables I, I1 and III). The children in Group 2 drank their apple juice 2.6 -+ 0.4 hours preoperatively. The difference between the Groups' mean pH was not statistically significant (p -0.15, MannWhitney-U test). By linear regression analysis neither gastric volume nor pH varied with weight, sex, age or length of fast.
Discussion
A high percentage of paediatric patients who come to the operating room have a gastric volume >0.4 ml" kg -t and gastric pH < 2.5. 5-9 Gastric pH can be significantly increased by the non-particulate antacid sodium citrate, 5 or by the histamine-2 receptor blockers cimetidine ~ or ranitidine. 7'to These pharmacologic measures are not without risk as sodium citrate tends to increase gastric volume s and H2 antagonists have known potential adverse reactions, 6'9 A simple approach, such as optimising the duration of fast prior to surgery, may reduce the potential toxicity of gastric contents and atso make the wait for surgery less stressful. Gastric contents are a function of secretions, ingestion (food, water and saliva) and gastric emptying. Salivary secretions (approximately 1 ml-kg-I. hr-l)ll and gastric secretions (approximately 0.6 ml. kg-1. hr-2)1 ~ influence fasting gastric volume and pH. Solid foods reduce gastric emptying, 12 yet clear fluids increase gastric emptying, t3 Clear fluids have very rapid gastric emptying rates ~3 because they offer minimal resistance at the pylorus and because of their effect on gastric emptying. The effect of a specific clear fluid on the rate of gastric emptying varies with its chemical composition. ~4 This investigation reviewed the effect of apple juice because it is a clear fluid, it is available in most hospitals and homes, most children like it and it has nutritional benefits in addition to caloric content from sugar.
The technique used to measure the volume of gastric contents is a valid and accepted method, ts The alternative to direct gastric aspiration is the complicated and timeconsuming dye-dilution technique. ~s A small drink of apple juice decreased gastric volume. Why did apple juice decrease stomach contents? The increased gastric emptying rate associated with decreased gastric acidity and clear fluid ingestion may have contributed to decreased gastric volume.
The results of the questionnaire suggest a small drink of apple juice decreases the incidence of hunger and thirst in this age group. Unfortunately the answers to the questions are purely subjective and may have been biased by the circumstances of the trial and preoperative interview.
This study involved healthy five-to ten-year-old patients who were not at increased risk of having abnormal gastric contents due to disease, drugs or acute injury. The effect of unrestricted, preoperative, clear fluids on gastric contents, thirst and hunger are unknown. The patients in this trial were given apple juice when they were already in a fasting state and their gastric emptying of clear fluids would not be adversely affected by residual gastric contents, such as solid food. The treated patients benefited from 3ml.kg -~ of apple juice 2.5 hours preoperatively, in that gastric volume, thirst and hunger were reduced. It is unknown whether larger or smaller volumes would have greater or lesser effect, nor is the best time to start the preoperative fast apparent. Further trials to elucidate these points are in progress.
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